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Effects of Parent-Implemented Interventions
on Outcomes for Children with Developmental
Disabilities: A Meta-Analysis
Tina Taylor Dyches, Timothy B. Smith, Byran B. Korth,
and Barbara Mandleco

Abstract
A large body of literature exists related to parent-implemented
interventions for children with disabilities, so it is helpful to
synthesize the results of outcome-based interventions for
children with developmental disabilities. Specifically, what are
the effects of parent-implemented interventions intended to
improve children’s (1) social behaviors, (2) life skills/adaptive
behavior, and (3) communication skills? Using meta-analytic
aggregation of effect sizes across 30 studies with a total of 1,356
participants, this review examined the association between
parent-implemented interventions and intended outcomes
for young children with developmental disabilities. Across all
30 studies comparing children’s outcomes to control groups,
the random-effects-weighted average effect size was d = 0.495
(95% confidence interval = 0.31 to 0.68). Effect sizes ranged
from d = -0.28 to 3.23, with the index of heterogeneity reaching
statistical significance (Q = 72.0, p < .001; I2 = 59.7%). The overall
results were not moderated by the four participant characteristics evaluated—age, gender, socioeconomic status (SES),
and disability. All parent-implemented interventions resulted
in child outcomes that were statistically significantly better
than the control group. Interventions targeting communication
skills resulted in the greatest relative gains, and interventions
targeting life skills/adaptive behavior resulted in the smallest
relative gains (yet statistically better than the control group).
Findings indicate clinical benefits when professionals include
parents in interventions intended to influence the social-behavioral, communication, and adaptive development of young
children with developmental disabilities.
Keywords: developmental disabilities, parent-implemented interventions,
[Perspectives on Early Childhood Psychology and Education 2018, vol. 3, issue 1,
pp. 137-168] © 2018 by Pace University Press. All rights reserved.
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parent-mediated interventions, communication, social-emotional development,
adaptive behavior, meta-analysis

Background
Parents are considered “one of the most important influences
in positive child and youth development” (Family Strengthening
Policy Center, 2007, p. 1), and their influence on children with
disabilities has been examined for many decades. For example,
many studies investigated the use and effectiveness of programs
for parents of children with various developmental disabilities (DD)
including Down syndrome, autism spectrum disorders (ASD), and
intellectual disabilities (Ainbinder et al., 1998; Bidder, Bryant, & Gray,
1975; Hudson et al., 2003; Schultz, Schmidt, & Stichter, 2011; Tonge
et al., 2006). Parent-implemented interventions provided to these
children are particularly relevant due to the emotional/behavioral
challenges children with DD often exhibit, and the ways these
challenges may increase the stressors and caregiving demands their
parents experience (Azad, Blacher, & Marcoulides, 2013; Dabrowska
& Pisula, 2010; Hayes & Watson, 2013; Woodman & Hauser-Cram,
2013; Xiong et al., 2011). Such stressors may also impact parents’
ability to provide appropriate interventions.
Early, intensive, evidence-based interventions were shown to
prevent future difficulties in children and their families (e.g., Benzies,
Magill-Evans, Hayden, & Ballantyne, 2013; Durlak & Wells, 1997;
Kovshoff, Hastings, & Remington, 2011). However, the relevant literature is either fragmented or has not been synthesized in a recent
systematic review related to parent-implemented interventions
and specific outcomes for the social behaviors, communication
skills, and adaptive behavior of young children with disabilities.
The severity of child impairment in these skills significantly impacts
parental well-being, regardless of the type of child disability (e.g.,
Smith, Oliver, & Innocenti, 2001). Hence, to improve prevention
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efforts involving parents, a meta-analytic review examining the
relationship between parent-implemented interventions and outcomes for children with DD is warranted.

Parent-Implemented Interventions
Parenting interventions include a range of programs directed
at “promoting positive outcomes or preventing negative outcomes
for children via improvements in malleable parenting cognitions
and/or practices identified in prior developmental research as
significant contributors to children's outcomes” (Powell, 2013, pp.
266–267). Parent-implemented interventions involve training parents to provide interventions intended to improve the well-being
of their children and prevent declines in child and family functioning. Beginning in the late 1950s, research on parent-implemented
interventions has since proliferated. This body of literature was
synthesized for parents of typically developing children, as well as
for parents of children with various disabilities, mental health disorders, developmental delays, and children who are at risk of failure
(de Graaf, Speetjens, Smit, de Wolff, & Tavecchio, 2008; Tellegen &
Sanders, 2013).
More specific meta-analytic research and reviews investigated
parent-implemented interventions for children with certain disabilities such as attention deficit hyperactivity disorder (ADHD;
Corcoran & Dattalo, 2006; Lee, Nieuw, Yang, Chen, & Lin, 2012), ASD
(McConachie & Diggle, 2007; Meadan, Ostrosky, Zaghlawan, & Yu,
2009; Oono, Honey, & McConachie, 2013; Schultz et al., 2011), cerebral palsy (Whittingham, Wee, & Boyd, 2011), DD (Singer, Ethridge,
& Aldana, 2007), emotional-behavioral problems or disabilities (de
Graaf et al., 2008), language impairments (Roberts & Kaiser, 2011),
and even parents who themselves have intellectual disabilities
(Coren, Thomae, & Hutchfield, 2011; Wade, Llewellyn, & Matthews,
2008).
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Results of Parent-Implemented Interventions
Although most meta-analyses on parent-implemented interventions focus on various parental outcomes such as parental stress
(Singer et al., 2007), parental perceptions (Corcoran & Dattalo, 2006;
Lee et al., 2012), parenting style (Tellegen & Sanders, 2013), and
parental knowledge (McConachie & Diggle, 2007), relatively few
focus directly on specific outcomes for children with disabilities.
However, when child factors are analyzed, reports typically were
limited to the effects of parent training on child maladaptive behavior (Lee et al., 2012; Corcoran & Dattalo, 2006; Schultz et al., 2011;
Tellegen & Sanders, 2013; Whittingham et al., 2011) and communication skills (McConachie & Diggle, 2007; Meadan et al., 2009;
Roberts & Kaiser, 2011). Analyses on social and life skill outcomes
appear to be rare. On the other hand, given parents’ ability to positively influence their children’s behavior and communication skills,
there is a strong likelihood that they might also have a significant
impact on other areas of concern.
Research reviews and meta-analyses were also conducted on
specific parenting programs as well (Petrenko, 2013). Results indicated parents’ positive parenting styles and competency increased
while parenting difficulties and child disruptive behaviors decreased
(de Graaf et al., 2008; Tellegen & Sanders, 2013; Thomas & ZimmerGembeck, 2007). A study of five meta-analyses found early intensive
behavioral intervention (EIBI) for young children with ASD to be
an effective intervention to improve IQ and adaptive behavior;
however, a possible publication and selection bias in these studies
might confound the results (Reichow, 2012).
Taken together, the current body of literature related to the
effects of parent-implemented interventions on specific outcomes
for children with DD is limited. Also, the magnitude of the association
remains uncertain, and factors moderating the association should
be identified. Therefore, the purposes of the current meta-analysis
were to aggregate the existing data quantitatively to yield an overall
estimate of the association, and to analyze several variables likely
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impacting that association, based upon the following research questions: (a) Are parent-implemented interventions reliably related to
specific child outcomes for children with developmental disabilities?
and (b) What child and study variables moderate the association
between parent-implemented interventions and child outcomes?

Method
Literature Search
Three primary concepts of interest to this investigation
informed the search criteria: (a) interventions provided by parents
of (b) children diagnosed with DD that would significantly impede
their functioning, which resulted in (c) functional and measurable
outcomes related to the children’s disabilities, regardless of the
location of delivery (e.g., home, clinic, school), or other aspects of
the intervention (e.g., extent of training, duration, and intensity
of intervention). DDs are those identified by the Developmental
Disabilities Act of 2000, and include disabilities that result in “substantial functional limitations” in at least three areas of major life
activity (e.g., receptive and expressive language, self-direction,
capacity for independent living). Examples of possible DD (if the
criteria are met) include ASD, intellectual disabilities, developmental
delays, and genetic conditions such as Down syndrome.
First, we conducted extensive literature searches to obtain published and unpublished studies (i.e., journal articles, book chapters,
doctoral dissertations, and master’s theses) of interventions with
children with DD explicitly involving parents as interventionists.
We searched several electronic databases for articles written in
English between 1990–2011: Academic Search Premier, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Education
Resources Information Center (ERIC), Medline, PsychINFO, and Social
Sciences Abstracts. In each database we sought manuscripts with
all three concepts of parent-implemented interventions, children
with DD, and child outcomes. Search terms consisted of lists of
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synonyms separated by the Boolean “or” operator (with word stems
to identify all word variants), including: (a) parent, mother, father,
caregiver, etc. for the concept of parent; (b) child, infant, youth,
etc. for the concept of children; (c) exceptional, disable, impair,
special, autism, etc. for the concept of disability; and (d) intervene,
treatment, sessions, training, etc. for the concept of interventions.
We narrowed hits to those involving quantitative data by using
a long list of inclusion terms, such as data, participants, research,
results, statistic, and subjects. To ensure we located as many articles
as possible, we searched the electronic databases three times using
slight variations in search terms and keywords.
Database searches yielded 4,449 initial hits. Following this
search, we reviewed titles and abstracts to verify the manuscripts
met the inclusion criteria. Because we were interested in parent-implemented interventions for developmental disabilities
that substantially impact several areas of life functioning typically
evident in young children, we did not include studies with children with mild disabilities that primarily affect academic progress
in school (e.g., ADHD, specific learning disability [SLD], behavior
disorder) or with strictly physical disabilities (e.g., cerebral palsy
without intellectual deficits, hearing impairments, visual impairments). The intervention provided had to be clearly relevant to
the child’s developmental condition, with an outcome measure
aligning with the condition targeted in the intervention (e.g., a
measure of expressive communication administered in a study
of the effectiveness of an intervention intended to improve the
child’s expressive communication).
Subsequent reviews yielded 265 full manuscripts that were
then examined to verify whether an effect size could be extracted.
We sought studies involving experimental designs. Case studies,
single-subject designs, qualitative research articles, and studies in
which no actual parent-child interactions occurred were excluded.
We did not exclude research reports based on subjective evaluations
of research quality because no report appeared to be of such poor
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quality as to be excluded, and we were interested in describing the
entire corpus of literature available on the topic (Glass, McGaw, &
Smith, 1981; Rosenthal, 1991).

Data Coding
Teams of two members each were trained to code data and
verify the accuracy of coding. Each article was coded twice by separate teams, with the second coding team assessing the data of the
first team for purposes of verification and correction of inaccuracies.
Coders extracted independent and identifiable characteristics from
each study, including (a) the number of child participants and their
age, gender, and type of disability; (b) the age and gender of the
parent(s); (c) the type, duration, and frequency of the intervention
provided; (d) the type of research design and control group used;
and (e) the effect size calculated using statistics provided within
the manuscript.
Adequate inter-rater agreement was obtained for categorical
variables (average Cohen’s Kappa value of .74) and for continuous
variables (average intraclass correlation value of .86 using one-way
random effects models for single measures). Discrepancies among
coding teams were resolved through further scrutiny of the manuscript to the point of consensus among coders.

Computation of Effect Size Estimates
Among the studies included in this meta-analysis, several
different statistics were reported: analyses of variance (ANOVAs),
t-tests, odds ratios, chi squares, means and standard deviations, and
p-values. In order to compare these data across studies, the statistics
reported were converted into the metric of Cohen’s d using the
Meta-analysis Calculator software (Lyons & Morris, 2017). When an
analysis was reported to be statistically significant, but no statistic
was provided, the d value was determined by the corresponding alpha level (assuming two-tailed alpha = .05 unless reported
otherwise). Analyses that reported results as non-significant, but
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gave no additional information were set to effect size d = 0. These
procedures yielded conservative effect size estimates. The direction
of all effect sizes was coded uniformly, such that positive values
indicated a comparatively greater benefit to child outcomes as a
function of the intervention provided, and negative values indicated
a comparatively deleterious effect upon the child as a result of the
parenting intervention relative to the control group.
Several studies reported data on multiple outcome measures.
For example, some studies assessed several types of child social
behavior (e.g., externalizing behaviors, appropriate eye contact).
According to the assumption of statistically independent samples, there would be a greater likelihood of non-independence in
the data should each effect size be used in the omnibus analysis
(Cooper, 1998; Cooper, Hedges, & Valentine, 2009; Hedges & Olkin,
1985). Therefore, we averaged the effect sizes within each study
(weighted by the number of participants included in the analysis)
to compute an aggregate effect size (Mullen, 1989), so each study
contributed only one data point in the omnibus analysis. We used
random effects models to analyze the data (weighting effect sizes
by the inverse of their variance) (Field, 2005).
Studies also reported effect sizes using several types of
measures of child outcomes, and we sought to evaluate possible
differences in the effectiveness of the interventions measured by
a corresponding child outcome. We originally classified effect sizes
within studies pertaining to child positive/pro-social behaviors,
behavior problems, communication skills, and life skills/adaptive
behaviors with the intention of analyzing the differences between
the corresponding effect sizes using multivariate meta-analysis
(Becker, 2000). Multivariate meta-analysis simultaneously evaluates
the several types of dependent variable used within studies, but
in this instance, after coding all studies there were no cases in
which behavioral problems and life skills/adaptive behaviors were
measured in the same study. To conduct the desired multivariate
analysis, we therefore collapsed the two categories of positive/
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pro-social behaviors and behavior problems by averaging those
values (weighed by the number of participants) because those two
categories were the most conceptually similar, sharing a comparable continuum, with the absence of positive/pro-social behaviors
denoting behavioral problems (and vice versa) and the effect sizes
from these two categories were highly correlated (above .90) with
no significant difference between the mean values (d = .42 and
d = .44, respectively). Thus, our multivariate meta-analysis considered three categories of child social behaviors, life skills/adaptive
behaviors, and communication skills, accounting for the observed
value of r = 0.85 for within study correlations.

Results
Descriptive Characteristics of Participants and
Interventions
We located 52 studies with relevant data, but upon further
inspection, 22 involved a single group of child participants evaluated from pre- to post-test (without a comparison/control group).
Analyses of intervention effectiveness must account for the confounding variable of child maturation (Campbell & Stanley, 1966), so
we focused our analyses on the 30 studies that compared children’s
outcomes to a control group (Table 1). This meta-analysis used the
data from the 22 pre- to post-test studies solely for purpose of
demonstrating that the results from that type of research design
cannot be considered equivalent to the results of the 30 studies
using quasi-experimental and experimental designs.
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Table 1 (Part 1). Overview of 30 Studies Included in the Meta-Analysis
Author(s)			N
Child
						Age1

Child		Effect
Condition
Size2

Aldred et al., 2004		
28
4
ASD		
1.02
Bagner & Eyberg, 2007		
22
5
Intellectual
1.04
							disability
Boyce et al., 1993		
51
4
Multiple		
.4
Carter et al., 2011		
62
2
ASD		
.00
Chadwick et al., 2001		
62
8
Multiple		
-.28
Drew et al., 2002 		
24
2
ASD		
.61
Feldman & Werner, 2002		
36
11
Multiple		
.31
Frankel et al., 2010		
76
9
ASD		
.32
Girolametto et al., 1994		
14
2
Multiple		
1.70
Girolametto et al., 1998		
12
3
DS		
.71
Green et al., 2010		
152
4
ASD		
.18
Jocelyn et al., 1998		
35
4
ASD		
.36
Kasari et al., 2010			
38
3
ASD		
.54
Keen et al., 2010			
39
3
ASD		
.30
McConachie et al., 2005		
51
3
Developmental .31
							delay
Montgomery et al., 2004		
66
2-9
Mental 		
.81
							retardation
Oosterling et al., 2010		
75
3
ASD		
.31
Pilarz, 2009			26
3-12
ASD		3.23
Plant & Sanders, 2007 		
74
5
Multiple		
.67
Quinn et al., 2007		
31
5
Multiple		
.33
Roberts et al., 2006		
47
4
Multiple		
1.02
Roberts et al., 2011		
Varied 4
ASD		
-.07
Sofronoff et al., 2004		
51
9
Asperger
1.11
							syndrome
Sofronoff et al., 2007		
45
11
Asperger
1.18
							
syndrome
Solomon et al., 2008		
19
8
ASD		
.55
Stahmer & Gist, 2001		
22
3
ASD		
.15
Strauss et al., 2012		
Varied Varied ASD		
.17
Wade et al., 2006			
32
11
Traumatic
.38
							brain injury
Wong & Queenie, 2010		
17
2
ASD		
.43
Yoder & Warren, 2002 		
39
2
Multiple		
.00
Note: 1 = average child age at first assessment; 2 = Cohen’s d. NR = not reported; ASD = autism
spectrum disorder; Con.= control group; DD = developmental disabilities; DS = Down syndrome;
Exp.= experimental group; F = fathers; ID = intellectual disabilities; LI = language impairment;
M = mothers; NRCT = non-randomized controlled trials; OS = observational study; P = parents,
PDD = pervasive developmental disorder; RCT = randomized controlled trials; SES = socioeconomic status; TBI = traumatic brain injury.
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Table 1 (Part 2). Overview of 30 Studies Included in the Meta-Analysis
Authors			Design		Design Subjects 		Subjects
						
(P/M/F) (SES)
(% White)
Aldred et al., 2004
RCT		
P
Middle		
							class
Bagner & Eyberg, 2007 RCT		
M
No data		
Boyce et al., 1993
RCT		
P
No data		
Carter et al., 2011
RCT		
P
Mixed		
Chadwick et al., 2001
RCT		
P
No data		
Drew et al., 2002
RCT		
P
No data		
Feldman & Werner, 2002 OS		
P
Middle		
							class
Frankel et al., 2010
RCT		
P
No data		
Girolametto et al., 1994 RCT		
M
No data		
Girolametto et al., 1998 RCT		
M
Middle		
							class
Green et al., 2010
RCT		
P
Middle		
							class
Jocelyn et al., 1998
RCT		
P
No data		
Kasari et al., 2010		
RCT		
P
No data		
Keen et al., 2010		
pre-post		
P
No data		
				
test quisi				
experimental
				
design
McConachie et al., 2005 NRCT		
P
No data		
Montgomery et al., 2004 RCT		
P
No data		
Oosterling et al., 2010
RCT		
P
Mixed		
Pilarz, 2009		
NRCT		
P
No data		
Plant & Sanders, 2007
RCT		
P
Mixed		
Quinn et al., 2007
NRCT		
P
Mixed		
Roberts et al., 2006
RCT		
P
No data		
Roberts et al., 2011
RCTs/		
P
Varied		
				
OSs		
Sofronoff et al., 2004
RCT		
P
No data		
Sofronoff et al., 2007
RCT
P
No data		
Solomon et al., 2008
MatchedP
Mixed		
				
pairs
				
design
Stahmer & Gist, 2001
RCT		
P
Mixed		
Strauss et al., 2012
Varied		
P
Varied		
Wade et al., 2006		
RCT		
P
No data		
Wong & Queenie, 2010 RCT		
P
No data		
Yoder & Warren, 2002
RCT		
P
Slightly		
							below national
							average

93%
67%
No data
47.4%
No data
No data
No data
45%.
No data
No data
57%
94%
58%
No data

No data
No data
No data
No data
No data
No data
No data
Varied
No data
No data
No data
No data
Varied
81.3%
No data
48%
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Table 1 (Part 3). Overview of 30 Studies Included in the Meta-Analysis
Authors			
				
				

Children with
Disabilities
Disability

Children with
Disabilities
Age in months

Sample Sample
Size
Size
Exp. [n] Con. [n]

Aldred et al., 2004
ASD		
29–71		
14
14
Bagner & Eyberg, 2007 Mental		
52.4 (mean)
10
12
				Retardation				
Boyce et al., 1993
Multiple		
47.15 (mean)
26
25
Carter et al., 2011
ASD		
20.25 (mean)
32
30
Chadwick et al., 2001
Cerebral palsy, 96.4 (mean)
38
24
				DS; ASD					
Drew et al., 2002
ASD		
22.5 (mean)
12
12
Feldman & Werner, 2002 DD		
132.5 (mean)
18
18
Frankel et al., 2010
ASD		
2-5th grade
40
36
Girolametto et al., 1994 DS;DD		
28.5 (mean)
7
7
Girolametto et al., 1998 DS		
38.2 (mean)
6
6
Green et al., 2010
ASD		
24-59		
77
75
Jocelyn et al., 1998
ASD;PDD
24-72		
16
19
Kasari et al., 2010		
ASD		
30.82 (mean)
19
19
Keen et al., 2010		
ASD		
36.05 (mean)
17
22
McConachie et al., 2005 ASD		
36.54 (mean)
26
25
Montgomery et al., 2004 Mental		
27-101		
42
24
				
Retardation		
Oosterling et al., 2010
ASD		
34.4 (mean)
40
35
Pilarz, 2009		ASD		36-144		13
13
Plant & Sanders, 2007
Mixed		
55.10 (mean)
50
24
Quinn et al., 2007
ASD; ID		
48-84		
16
15
Roberts et al., 2006
Mixed		
51.78 (mean)
27
20
Roberts et al., 2011
ASD; LI; DD
18-60		
Varied Varied
Sofronoff et al., 2004
Asperger
112 (mean)
36
15
				Syndrome			
Sofronoff et al., 2007
Asperger
129.4 (mean)
24
21
				
Syndrome		
Solomon et al., 2008
ASD		
97.8 (mean)
10
9
Stahmer & Gist, 2001
ASD		
35.3 (mean)
11
11
Strauss et al., 2012
ASD		
18-120		
Varied Varied
Wade et al., 2006		
Pediatric
129.9 (mean)
16
16
				TBI					
Wong & Queenie, 2010 ASD		
26.6 (mean)
9
8
Yoder & Warren, 2002
ID		
22 (median)
20
19
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Table 1 (Part 4). Overview of 30 Studies Included in the Meta-Analysis
Author(s)		
Intervention Name		
Intervention 		
								Format
Aldred et al., 2004		
Child’s Talk			
Couple
Bagner & Eyberg, 2007
Parent-child interaction therapy
Individual
Boyce et al., 1993		
Parent involvement component
Group
				
to center based program		
Carter et al., 2011		
Hanen's More Than Words		
Group/individual
Chadwick et al., 2001
Parent training Programs for		
Group/individual
				
children with behaviour problems
Drew et al., 2002 		
Social-pragmatic joint attention
Couple
				
focused parent training programme
Feldman & Werner, 2002
Behavioral parent training (BPT)
Individual
Frankel et al., 2010		
Children's Friendship Training (CFT)
Couple
Girolametto et al., 1994
Hanen Early Language Program
Group/individual
Girolametto et al., 1998
Hanen Language Program		
Individual
Green et al., 2010		
Preschool autism 			
Family
				
communication trial		
Jocelyn et al., 1998		
Autism preschool program		
Group
Kasari et al., 2010		
Joint attention intervention		
Couple
Keen et al., 2010		
Parent-focused intervention for
Couple
				
children with a recent ASD diagnosis
McConachie et al., 2005
More Than Words Program		
Group		
Montgomery et al., 2004
Sleep intervention			
Individual
Oosterling et al., 2010
Focus parent training		
Group/individual
Pilarz, 2009		
DIR/floor time parent training
Couple/individual		
				
program for parents
Plant & Sanders, 2007
Stepping Stones Triple P		
Individual
Quinn et al., 2007		
Parent Plus Programme		
Group
Roberts et al., 2006		
Stepping Stones Triple P		
Individual
Roberts et al., 2011		
Parent-implemented language
Varied			
				
interventions (meta-analysis)
Sofronoff et al., 2004
Parent management training		
Group/individual
Sofronoff et al., 2007
Cognitive behavioural		
Group
				
intervention for anger management		
Solomon et al., 2008
Parent-child interaction therapy
Individual or couple
Stahmer & Gist, 2001
Accelerated parent education
Group
				
program
Strauss et al., 2012		
Meta-analysis of early intensive
Varied
				
behavioral intervention programs
				
(EIBI)
Wade et al., 2006		
Family-centered problem-solving
Group/individual
				intervention (FPS)				
Wong & Queenie, 2010
Autism 1-2-3 early intervention
Couple
Yoder & Warren, 2002
Responsivity education combined
Individual		
				
with Prelinguistic Milieu Teaching
				
(RPMT)
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Table 1 (Part 5). Overview of 30 Studies Included in the Meta-Analysis
Author(s)		

Intervention Providers

Weeks/Sessions/Minutes Relevant Dependent
Variables

Aldred et al., 2004		
Parents		
26 weeks, 6 sess., 60 min.
Adaptive behavior
Bagner & Eyberg, 2007
Mothers		
12 weeks, 12 sess., 60 min. Maladaptive behavior
Boyce et al., 1993		
Parents		
15 weeks, 15 sess.,
Adaptive behavior,
						150 minutes
communication
Carter et al., 2011		
Parents		
36 weeks, 11 sess.,
Adaptive behavior,
						min. varied		
communication
Chadwick et al., 2001		
Parents;		
Parents: 5-14 weeks,
Maladaptive behavior
				
Teachers		
5-7 sess., 60-120 min.; 
						Teachers: 2-day training program
Drew et al., 2002 		
Parents		
52 weeks, 4 activity checklists
Communication
Feldman & Werner, 2002
Parents		
12-24 weeks, 12-24 sess.,
Maladaptive behavior
						60-120 min.
Frankel et al., 2010		
Parents		
12 weeks, 12 sess., 60 min.
Adaptive behavior
Girolametto et al., 1994
Mothers		
12 weeks, 12 sess.,
Adaptive behavior,
						120 min.
communication
Girolametto et al., 1998
Mothers		
13 weeks, 13 sess., 150 min.
Communication
Green et al., 2010		
Parents		
52 weeks, 18 sess.,
Adaptive behavior,
						120 min.
communication
Jocelyn et al., 1998		
Parents		
10 weeks, 30 sess., 60 min.
Adaptive behavior
Kasari et al., 2010		
Parents		
8 weeks, 24 sess., 30 min.
Adaptive behavior
Keen et al., 2010		
Parents		
6 weeks, 10 sess.,
Adaptive behavior,
						60 min.
communication
McConachie et al., 2005
Parents		
20 weeks, 20 sess.,
Adaptive behavior,
						60 min.
communication,

maladaptive behavior
Montgomery et al., 2004
Parents		
Varied
Adaptive behavior
Oosterling et al., 2010
Parents		
104 weeks, 15 sess.,
Adaptive behavior,
						120-180 min.
communication
Pilarz, 2009		
Parents		
7 weeks, 7 sess.,
Adaptive behavior,
						
60 min. (first was 120)
communication
Plant & Sanders, 2007
Parents		
10-16 weeks, 10 sess.,
Maladaptive behavior
						60-90 min.
Quinn et al., 2007		
Parents		
6 weeks, 6 sess., 120 min. Maladaptive behavior
Roberts et al., 2006		
Parents		
10 sess., 40-120 min. 
Maladaptive behavior
Roberts et al., 2011		
Parents		
Varied
Communication
Sofronoff et al., 2004		
Parents		
Group: 1 day workshop;
Adaptive behavior,
						Individual: 6 weeks,maladaptive behavior
						
6 sess., 60 min.
Sofronoff et al., 2007		
Parents		
6 weeks, 6 sess., 60 min.
Maladaptive behavior
Solomon et al., 2008		
Parents		
12 sess.
Adaptive behavior,

maladaptive behavior
Stahmer & Gist, 2001		
Parents		
12 weeks, 12 sess., 60 min.
Adaptive behavior
Strauss et al., 2012		
Parents		
Varied	
Adaptive behavior
Wade et al., 2006		
Parents		
26 weeks, 7-11 sess.,
Adaptive behavior,
						75-100 min.
communication
Wong & Queenie, 2010
Parents		
2 weeks, 10 sess.,
Adaptive behavior,
						30 min.
communication
Yoder & Warren, 2002
Parents		
26 weeks, 78-104 sess.,
Adaptive behavior,
						20 min.
communication
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Across the 30 studies using quasi-experimental and experimental designs, 1,356 participants were recruited from hospitals
and medical clinics (30%), early intervention clinics (20%), public
schools (10%), community agencies/clinics (10%), or multiple sites
(20%). The majority of the intervention studies were published after
2006, indicating a notable recent increase in parent intervention
studies investigating child outcomes.
Across the 30 studies, the mean age of children at initial evaluation was 5.0 years (range = 2–11), with an average of only 20%
being female. Most studies (n = 17; 57%) included children with
ASD. Nine included children with mild to moderate delays, four
included children with moderate to severe delays, and eight studies
included children with a wide range of delays from mild to severe,
with nine not providing information regarding the severity of the
disability. The average age of the parent(s) was 35 years, with 25
studies (83%) involving mother and father, 3 studies involving only
mothers, and 2 studies with multiple caregivers (e.g., parents and
grandparents). On average, parents and caregivers studied were
from middle class socioeconomic backgrounds, with only two
studies limited to families from low socioeconomic backgrounds.
Interventions in these 30 studies involving parents varied substantially as to where they occurred: 7 were conducted in homes,
4 in clinical settings, and the remaining 19 in a variety of locations
(e.g., home visits and clinic instruction). Nine interventions targeted
child behaviors (e.g., aggression, social engagement), 4 targeted
child communication skills (e.g., oral expression), and the remaining
17 interventions involved both of those foci and/or also included
life skills/adaptive behaviors.
Child outcomes were measured several ways: 9 studies used
direct observations, 9 asked parents to complete standardized
instruments, 12 used a combination of direct observation and
standardized instruments. The median parent training regimen
occurred weekly for 12 weeks, with an average duration of 102
minutes (range = 30–180). Intervention sessions with children were
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most often conducted by parents (60%), but two studies had interventions provided by parents and professionals together, seven
had interventions provided separately by the parents at home
and professionals in the clinic, and two studies included multiple
types of interventions with parents and professionals working both
separately and together.

Omnibus Analysis
Across all 30 studies comparing children’s outcomes to control
groups, the random effects weighted average size was d = 0.495
Figure 1.
Forest Plot of Studies in the Meta-Analysis

Forest plot of effect size and 95% confidence interval of parent-mediated intervention efficacy for meta-analysis.
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(95% confidence interval d = 0.31 to 0.68). Effect sizes ranged from
d = -0.28 to 3.23, with the index of heterogeneity reaching statistical
significance (Q = 72.0, p < .001; I2 = 59.7%). Thus, the magnitude
of the association between parent-implemented interventions and
child variables was moderately inconsistent across studies, and we
subsequently evaluated several possible moderating variables that
could account for heterogeneity in the findings. Figure 1 shows
the Forest plot of the calculated results with standardized effect
size using the differences in means, standard error, and variance
in the 30 selected studies.

Assessment of Publication Bias
To evaluate whether the omnibus results were biased against
the null hypothesis, we conducted several procedures to detect
possible publication bias (Rosenthal, 1979). Publication bias can
occur in a meta-analysis because studies with statistically significant
results are more likely to be published than are studies with statistically non-significant results. Because published studies tend to
be located more readily than unpublished studies, a meta-analysis
failing to locate research studies with non-significant results (usually
with a small number of participants) may yield excessively high
estimates. When we examined the possibility of publication bias
using Egger’s regression test, it reached statistical significance (p =
.02), suggesting abnormalities in effect size distribution, a possible
indicator of publication bias. Subsequent inspection of the funnel-plot of the effect sizes (x-axis) by the inverse of the standard
error of the effect size (y-axis) revealed a single study with a large
effect size value (d = 3.23) made the data asymmetrical, but the
rest of the data were distributed fairly evenly around the mean,
suggesting a low probability of “missing” studies (Sutton, 2009).
Furthermore, the omnibus effect size remained the same when
subjected to trim and fill analyses (Duvall & Tweedie, 2000). Thus,
publication bias did not appear to be a substantial threat to the
results obtained in this meta-analysis.
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Moderation by Participant Characteristics
To investigate whether the effectiveness of the interventions
varied as a function of participant characteristics, we conducted
analyses involving average child age, child gender, family socioeconomic status, and type of disability. In order to establish whether
differences in the age of the sample accounted for significant differences in between-studies variance, the effect sizes within studies
were correlated with the average age of child participants in that
study. The resulting random effects weighted correlation was .22
(p > .05), indicating a mildly positive, but statistically insignificant
trend in effect size magnitude as a function of child age (greater
relative gains tended to characterize studies with children older
than the average age of 5 years). The correlations computed with
the gender composition of the sample (percent female) and family
socioeconomic status were of very small magnitude (r = .01 and
-.07, respectively), indicating results obtained within studies did
not differ as a function of these variables.
We next evaluated if results varied by type of disability. Because
ASD was the only disability occurring with sufficient consistency
across studies to conduct comparative analyses, we contrasted
those studies with studies in which children had other types of
disabilities (e.g., developmental delays, intellectual disabilities).
The results of a random effects weighted analysis of variance (Q
= 0.1, p =.78) indicated studies of children with ASD had essentially the same average effect sizes (d = .52) as studies of children
with another form of disability (d = .47). Thus, the overall results
presented earlier were not moderated by the four participant
characteristics evaluated.

Moderation by Intervention Characteristics
Because interventions differed in content, focus, and intensity,
it was essential to evaluate those differences in terms of effectiveness. We first sought to determine whether the intervention
effectiveness depended on the type of child outcome targeted by
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the intervention. This analysis entailed a multivariate meta-analysis
in which three categories of child outcomes (social behaviors, life
skills/adaptive behaviors, and communication skills) were compared
simultaneously. The overall model reached statistical significance
(Wald chi square = 27.3, p < .0001), with the results by type of
intervention/outcome reported in Table 2. All three interventions
resulted in child outcomes that were statistically significantly better
than the alternative intervention (control group). Interventions
targeting child communication skills resulted in the greatest relative
gains, and interventions targeting child life skills/adaptive behavior
resulted in the smallest relative gains (yet statistically better than
the control group). Nevertheless, this difference between interventions and outcomes types could have been attributable to other
factors, including the nature of the control group and intensity of
the intervention provided, so it was important to evaluate those
two variables to contextualize the results obtained.
Table 2.
Weighted Mean Effect Sizes by Type of Child Outcome

Child outcome targeted
by intervention		 k
Social behaviors,
positive and negative		
Life skills/
adaptive behaviors		
Communication skills
All outcomes combined

d+

se

95 % CI

22

.43

.11

[.21, .66]

7
14
30

.35
.60*
.50

.13
.12
.09

[.09, .60]
[.37, .83]
[.31, .68]

Note: Effect sizes were derived from distinct types of child outcome measures that
aligned with the type of intervention(s) provided within studies. k = number of
studies. d+ = random effects weighted effect size (Cohen’s d). se = standard error.
* = statistically significantly different from Life Skills/Adaptive Behaviors (p < .05).

Studies most often (67%) involved control groups not receiving
a comparable intervention (e.g., participants placed on a waiting list), and results from those 20 studies were compared to 10
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studies in which children in the control group received a comparable intervention that did not involve parents (e.g., treatment as
usual or a similar treatment administered by professionals rather
than parents). Although differences did not reach statistical significance (Q = 2.5, p =.11), likely due to the small number of studies
involved, the average random effects weighted effect size for the
10 studies with a comparable intervention administered to the
control group (d = .30) was half the magnitude of the 20 studies
without a comparable intervention administered to the control
group (d = .60).
We next compared the results of all 30 intervention studies
using a control group with results obtained from 22 studies mentioned earlier that did not use a control group (i.e., that evaluated
child gains over time from pre- to post-test). The difference in
effect size magnitude did not reach statistical significance (Q =
1.7, p =.19), but the 30 studies comparing outcomes to a control
group were characterized by much less robust child outcomes (d
= .50) compared to the 22 studies that did not account for child
maturation and other confounds through the use of a control
group (d = .70).
Finally, we evaluated whether or not the intervention intensity affected child outcomes across the 30 experimental studies.
We found an unexpected negative correlation (random effects
weighted) between the total amount of time spent on training
parents (multiplying number of sessions by session duration) and
the study effect size (r = -.39). This finding was counter-intuitive:
interventions with extensive parent training (up to 30 total sessions) were less effective than interventions with moderate parent
training (typically 12 sessions). This finding remained the same
after statistically controlling for the severity of the child’s disability,
but it was partially explained by more rigorous studies having a
comparable intervention administered to the control group (which
had relatively lower effect sizes) also had more intensive parent
training (an average of 68% more total time). When removing less
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intensive studies without a comparable intervention from the analysis, the correlation no longer reached statistical significance but
was still of notable magnitude (r = -.30). This finding and several
of the others clearly warrant careful interpretation.

Discussion
The results of this meta-analysis demonstrated an overall
beneficial effect of parent-implemented interventions with young
children with DD. Across all 30 studies reviewed, the random effects
weighted average effect size indicated a moderate, statistically significant effect, similar to results of other meta-analyses and reviews
of interventions for children with various disabilities (de Graaf et al.,
2008; Dunst, Trivette, & Hamby, 2007; McConachie & Diggle, 2007;
Meadan et al., 2009; Reichow, 2012; Schultz et al., 2011; Singer et
al., 2007; Tellegen & Sanders, 2013; Thomas & Zimmer-Gembeck,
2007). We found no meta-analyses indicating parent-implemented
interventions were not effective in increasing child skill levels.
Our results indicate a clinical benefit of parent-implemented
interventions, particularly when such interventions focus on child
social behavioral, adaptive, and communication skills, as these
focused interventions resulted in statistically significantly gains
compared to control groups. However, effectiveness varied across
the type of intervention provided. Specifically, children experienced
greater gains in communication skills than in life skills/adaptive
behavior, although this result remains tentative because only seven
studies targeted adaptive behavior.
Moreover, when studies compared parent-directed interventions to interventions provided solely by professionals, the
comparable effectiveness persisted. There is a clinical benefit of
including parents in interventions that deserves sustained research
attention (Mahoney et al., 1999) and practical implementation,
particularly because emotional/behavioral challenges in early
childhood are associated with similar challenges as children age
(Saito et al., 2017). Early identification and intervention to treat
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emotional/behavioral challenges, especially for children with ASD,
are warranted.
We were surprised the association between the amount of
time spent training parents was inversely related to intervention
effectiveness. Inspection of the scatterplot revealed extensive interventions were less effective in terms of child outcomes (relative
to control groups) than interventions with an average number of
about 12 sessions. This finding could have occurred for a number of
reasons, and the relatively few number of studies analyzed cannot
rule out sampling error as a reason. Furthermore, one could imagine
multiple confounds. For example, the quality of the intervention is
not necessarily related to quantity, and parents with children whose
behavior had proven difficult to change in their previous attempts
may have been more willing to participate in very extensive training. However, these possible confounds cannot be evaluated in a
meta-analysis, which is reliant on descriptions provided by authors.
Thus, the unexpected negative correlation remains uninterpretable,
except to note extensive training for parents may not necessarily
enhance child gains more than typical levels of training (about 12
sessions, 90 minutes weekly).
The overall magnitude of results did not differ as a function
of child age or gender. Furthermore, although most of the studies
included children with ASD (likely due to the increased prevalence
and attention given to this population in the past two decades),
the interventions were just as effective with children with ASD as
with children with other disabilities. Thus, parent-led interventions
can be effective with a variety of populations.

Limitations
Because we located only 30 studies that aligned with the
study’s purpose and search criteria, it is likely the overall results
may shift in the future as more empirical results can be aggregated.
Furthermore, our search strategies may have missed some primarily
parent-based articles if they did not use the keywords we used
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in our searches. In any case, this meta-analysis should not to be
construed as definitive. A clear strength of the studies we reviewed
was the common inclusion of both mothers and fathers, but a clear
limitation is that most studies we reviewed involved young children,
with children having ASD being overrepresented relative to other
conditions. Hence, we do not know how parent interventions may
work with older children or with specific conditions such as Down
syndrome. Finally, on average, studies had 45 child participants,
so results are subject to sampling error and have limited external
validity; studies with more participants are warranted.

Implications for Future Research
Several implications for future research are related to both
study design and content. We suggest researchers conduct no
future single group (pre- to post-test change) designs because
those are highly problematic with children, subject to maturation effects. We found the average effect size of studies using the
weaker design was 0.20 higher than studies using control groups,
effectively changing the interpretation of results from a moderate
effect (d = .50) to a strong effect (d = .70). Editors are advised not
to accept manuscripts with that design unless maturation rates
are controlled.
Future research should increase the sample size of intervention groups. The average number of participants was only 45 total
children per study. Statistically, it would be optimal if at least 80
participants were evaluated.
Because the included studies had a restricted range of
demographic characteristics, additional study is warranted to
determine the mediating or moderating effects of level of functioning, comorbid challenging behaviors, gender, race/ethnicity,
and socioeconomic status on treatment outcome.
Also, more studies should compare parent-based interventions to clinic-based interventions conducted by professionals and
include treatment fidelity data (Schultz et al., 2011). With limited
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data available, it appears parent-based interventions may be more
effective than comparable interventions conducted by professionals
without parent involvement. However, the limited number of studies utilizing control groups receiving treatment limits confidence
with which we can make that assertion.
The optimal effectiveness of training for parents of children
with DD is not necessarily extensive. In fact, extensive parent training can be problematic from a research perspective (the longer
the training, the greater likelihood of participant dropout) and
from a practical perspective (e.g., parents facing many demands
on their time). So future research should manipulate the depth
and amount of training to provide recommendations regarding
efficient yet effective practices. This is not to say interventions
should be cut—the average study involved 18–20 hours of parent
training spread out over 12 weeks—but it is saying when a program involves over 30 total hours, interventionists should carefully
consider outcomes relative to intervention costs.
Finally, because many types of parent training exist, future
research should examine the differences of various strategies on
child outcomes. For example, some intervention programs train
parents in the skills but do not provide coaching, modeling, or
feedback related to the parents’ actual implementation of strategies.
Other programs may include the trainer observing the parent-child
interaction, allowing the trainer to provide feedback. While some
research exists in this area (Bearss et al., 2015; Fettig, Schultz, &
Sreckovic, 2015), the type of training for parents of children with
DD that is most effective and clinically significant is not definitive.

Conclusions
This meta-analysis was an attempt to synthesize the literature regarding the relationship between parent-implemented
interventions and communication, behavior, and adaptive skill
outcomes for children with DD. Most studies in this meta-analysis

Parent-Implemented Interventions: A Meta-Analysis

161

included interventions primarily involving young boys with ASD
(with mild/moderate delays), interventions provided by mothers
and fathers from middle-class socioeconomic backgrounds in multiple environments, interventions involving weekly parent training
over a 12-week period, and interventions focusing on multiple
outcomes (social, communication, adaptive skills).
Results from this study indicate parent interventions make
a difference in various outcomes for children with DD, and these
effects are sustained over time. Providers focused on prevention
may benefit from training parents of young children with DD to
promote positive social responses from their children, and consider
teaching both mothers and fathers interventions with long-term
effects on child outcomes (Elder et al., 2011).
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